Effects of treatment of hyperthyroidism on glucose homeostasis, insulin secretion, and markers of bone turnover.
To study glucose and bone metabolism in hyperthyroidism, assess their changes after treatment, and investigate their interrelationships. Thirty patients with hyperthyroidism matched with 32 normal control subjects were studied. After a 10- to 12-hour overnight fast, blood samples were collected for measurement of glucose, insulin, C-peptide, and intact proinsulin levels as well as for measurement of bone markers: serum alkaline phosphatase (ALP), osteocalcin, and procollagen type I C-terminal peptide (PICP) as markers of bone formation and serum C-terminal cross-linked telopeptide of type I collagen (ICTP) as a marker of bone resorption. A 3-hour 75-g oral glucose tolerance test was then performed, with measurement of glucose, insulin, and C-peptide levels every 30 minutes. Patients were studied at baseline and after treatment with an antithyroid drug (carbimazole) for 1 month and 6 months. Pretreatment fasting glucose, insulin, C-peptide, and intact proinsulin levels were significantly higher in patients with hyperthyroidism than in control subjects. During the 3-hour oral glucose tolerance test, the area under the curve of glucose was significantly elevated in the patients, whereas the 3-hour areas under the curve of insulin and C-peptide were not significantly different between patients and control subjects. Fasting glucose, insulin, C-peptide, and intact proinsulin levels decreased significantly to levels similar to those of the control subjects after 1 month of antithyroid therapy and remained so at 6 months. Pretreatment ALP, osteocalcin, PICP, and ICTP were significantly higher in the patients than in the control subjects. After treatment, all markers of bone turnover decreased significantly to levels similar to those of the control subjects at 1 month (except ALP) and 6 months. Within the study group of patients, baseline PICP, osteocalcin, and ICTP demonstrated positive correlation trends with free triiodothyronine and free thyroxine. Abnormal glucose metabolism and increased bone turnover are hallmarks of untreated hyperthyroidism. These factors normalize as early as 4 weeks after initiation of antithyroid therapy. Changes in bone markers, particularly those of resorption, are related to the degree of thyroid hyperactivity.